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(54) IN SITU CLEANING OF CVD APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To remove contamination particles 
from a plasma chamber while the stop time of an apparatus is 
being reduced by a method wherein a plasma is generated from a 
cleaning gas and the volatile product of a residue which is formed 
by the interaction between at least one cleaning gas and the 
residue is removed. 

SOLUTION: A contamination residue is formed on the inside and 
other faces of a reactor such as a reaction chamber 1 2, an 
electrode 26, a pedestal 1 8, a gas diffusion plate 20 or the like, and 
a group which is selected from various cleaning gases is then 
introduced into the reaction chamber. Thereby, the residue is 
removed. In the group which is selected from the various cleaning 
gases, a mixture of a fluorine-containing compound such as CF4, 
C2F2, C3F8, SF6 and an interhalogen-containing compound such 
as N2, NF3, H20 is contained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the ; approach i of haying the ste p > which js an approach for cleaning t he residue from 
deposition equipment, arid rerndves tfie volatile "product Tof this residue formed of tKe^iriteractioh of the 
step which introduces in a chamber the cleaning gas by which said approach is equipped with a nitrogen 
content compound and a fluorine content compound, the step which generates the plasma from said 
cleaning gas, and the at least one and this residue of said cleaning gas. 

[Claim 2] said nitrogen content compound — N2 NF3 N20 from — approach according to claim 1 chosen 
from the group which changes. 

[Claim 3] Said cleaning gas is 02. The approach according to claim 2 of having further. 

[Claim 4] said fluorine content compound — CF4 C2F6, C3F8, and SF6 from — approach according to 

claim 1 chosen from the group which changes. 

[Claim 5] Said cleaning gas is 02. The approach according to claim 4 of having further. 
[Claim 6] It is an approach for cleaning the residue from the inner surface of chemical-vapor-deposition 
equipment, and said approach is C2F6 gas and N2. Gas and 02 How to have the step which removes the 
volatile product of this residue formed of the interaction of the step which introduces cleaning gas 
equipped with gas in a chamber, the step which generates the plasma from said cleaning gas, and the at 
least one and this residue of said cleaning gas. 

[Claim 7] The approach according to claim 6 said chamber has the pressure of the range of about 2-6 
torrs of abbreviation. 

[Claim 8] The approach according to claim 6 said chamber has the temperature of about 300 - 500 degrees 
C of abbreviation. 

[Claim 9] Said N2 Approach according to claim 6 supplied by the flow rate of about 20 - about 500 seem 
(s). 

[Claim 10] The approach according to claim 6 by which said C2F6 are supplied by the flow rate of about 
200 - about 5,000 sccm(s). 

[Claim 1 1] Said 02 Approach according to claim 6 supplied by the flow rate of about 200 - about 5,000 
sccm(s). 

[Claim 1 2] Said chamber is about 700 - abbreviation 2,000. Method according to claim .6 of having an 
electrode with RF power of watt. 

[Claim 13] Furthermore, an approach [ equipped with the step performed by repeating the step which 
introduces a partial completion semi-conductor wafer in said chamber, the step which forms a silicon 
dioxide layer for said partial completion semi-conductor wafer on said chamber, the step which takes out 
said partial completion semi-conductor wafer from said chamber, and the step of said wafer installation the 
step of said silicon dioxide formation and the step of said wafer ejection ] according to claim 6. 
[Claim 14] Furthermore, an approach [ equipped with the step which performs the step which introduces a 
partial completion semi-conductor wafer in said chamber, the step which forms a silicon dioxide layer for 
said partial completion semi-conductor wafer on said chamber, the step which takes out said partial 
completion semi-conductor wafer from said chamber, and the step of said wafer installation, the step of 
said silicon dioxide formation and the step of said wafer ejection to said at least five partial completion 
semi-conductor wafers ] according to claim 6. 

[Claim 15] It is an approach for manufacturing an integrated-circuit device. Said approach The step which 



introduces a wafer in a chamber, and said step at which it is the step which introduces gas in said chamber 
and forms a silicon dioxide layer on said wafer, and said gas forms the residue in said chamber inner 
surface further, The step which takes out said wafer, C2F6 gas, and N2 Gas and 02 The step which 
introduces cleaning gas equipped with gas in a chamber, How to have the step which removes the volatile 
product of this residue formed of the interaction of the step which generates the plasma, and the at least 
one and this residue of said cleaning gas from said cleaning gas. 

[Claim 16] The approach according to claim 15 by which the pressure of said chamber is given in the range 
of about 2-6 torrs of abbreviation. 

[Claim 17] The approach according to claim 15 said chamber has the temperature of about 300 - 500 
degrees C of abbreviation. 

[Claim 18] Said N2 Approach according to claim 15 supplied by the flow rate of about 250 - about 350 
sccm(s). 

[Claim 19] The approach according to claim 15 by which said C2F6 are supplied by the flow rate of about 
550 - about 650 sccm(s). 
™[Glaim-2O]-Said=02-Approach-according~to-d^ 
sccm(s). 

[Claim 21] Said chamber is about 700 - abbreviation 2,000. Method according to claim 15 of having the 
electrode connected to RF power of watt. 

[Claim 22] It is an approach for manufacturing an integrated-circuit device. Said approach (a) The step 
which gives the chamber for chemical vapor deposition, and the step which introduces the (b) wafer in a 
chamber, (c) Said step at which it is the step which introduces gas in said chamber and forms a silicon 
dioxide layer on said wafer, and said gas forms the residue in said chamber inner surface further, (d) The 
step which takes out said wafer, and the step which performs said (e) step (a) - (d) repeatedly to two or 
more wafers, (f) C2F6 gas and N2 Gas and 02 The step which cleaning gas equipped with gas is introduced 
[ step ] in a chamber, and generates the plasma from said cleaning gas, (g) How to have the step which 
removes the volatile product of this residue formed of the interaction of the at least one and this residue 
of said cleaning gas. 

[Claim 23] The approach according to claim 22 by which said step (e) is performed to two wafers. 
[Claim 24] The approach according to claim 22 by which said step (e) is performed to five wafers. 
[Claim 25] The approach according to claim 22 by which the pressure of said chamber is given in the range 
of about 2-6 torrs of abbreviation. 

[Claim 26] The approach according to claim 22 said chamber has the temperature of about 300 - 500 
degrees C of abbreviation. 

[Claim 27] Said N2 Approach according to claim 22 supplied by the flow rate of about 250 - about 350 

sccm(s). 

[Claim 28] The approach according to claim 22 by which said C2F6 are supplied by the flow rate of about 
550 - about 650 sccm(s). 

[Claim 29] Said 02 Approach according to claim 22 supplied by the flow rate of about 550 - about 650 
sccm(s). 

[Claim 30] Said chamber is about 700 - abbreviation 2,000. Method according to claim 22 of having the 
electrode connected to RF power of watt. 

[Claim 31] It is equipment for manufacturing an integrated circuit. Said equipment Said chamber which is a 
chamber which has an inner surface and equips said inner surface with the residue, The gas spraying 
means for introducing the cleaning gas which is installed in said chamber and equipped with a nitrogen 
content compound and a fluorine content compound, The power source which is given in order to form the 
plasma from said cleaning gas and which is installed in said chamber, Equipment equipped with the exhaust 
port installed in said chamber from which the volatile product of this residue formed of the interaction of 
the at least one and this residue of said cleaning gas is removed. 

[Claim 32] said nitrogen content compound — N2 NF3 N20 from — equipment according to claim 31 
chosen from the group which changes. 

[Claim 33] Said fluorine content compound is CF4. Equipment according to claim 31 chosen from the group 
which consists of C2F6, C3F8, and SF6. 

[Claim 34] Said cleaning gas is 02. Equipment according to claim 31 which it has further. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] This invention relates to manufacture of an integrated circuit. Especially this 
invention relates to the approach and equipment for cleaning the front face inside a chemical-vapor- 
deposition (CVD) processing chamber. Moreover, this invention is also applicable to plasma etching, 
physical gaseous-phase deposition (PVD), etc. 
[0002] 

[Description of the Prior Art] In manufacture of large scale integration (VLSI device), the problem of a 
contamination particle is important. A contamination particle adheres to the element with which the 
passivation of the integrated-circuit device is not carried out during manufacture, a short circuit may be 
produced or dependability may be made to produce a problem especially. Therefore, with the conventional 
semi-conductor wafer, this contamination particle is reducing the yield of the die of an excellent article. 
Furthermore, if the size of fixtures (**** fence) becomes small, in manufacture of an integrated circuit, the 
effect of a contamination particle will become large at a bad thing. 

[0003] Therefore, in order to control what is expected to be the source of a contamination particle, the 
manufacturer and user of equipment for a semi-conductor are often complicated, and depend on the 
technique which cost requires. Reducing an ultra clean room, a super-automation processor, and the thing 
that uses advanced process control during manufacture of an integrated circuit, and is expected to be the 
source of a contamination particle is mentioned to such a technique. However, since most contamination 
particles under manufacture of an integrated circuit are actually based on the by-product of the reactant 
generated while a process is going on, the result of these techniques may be restricted. 
[0004] The by-product of these reactants often adheres to the inner surface of a process chamber, and 
forms a "thick" contamination residual layer. Typically, the contamination residual layer originates in the 
by-product of others which already adhered to the inner surface of the by-product from reactant gas, or a' 
process chamber. Since a part of this contamination residual layer is deposited on the field where it 
exfoliates and the passivation of the integrated circuit is not carried out, this will produce a short circuit, 
will destroy connection, components will be made to lose, or it will produce the problem over dependability, 
and will spoil an integrated circuit. 

[0005] The reactant gas used for the process of the silicon dioxide (silicon dioxide) from the former is 
mainly the mixture of an organic silane and ozone, for example. These gas is introduced in a chamber and 
forms the layer of a silicon dioxide on the front face of a semi-conductor wafer. However, these gas will 
also form a particle constituent at the same time the layer of a silicon dioxide is formed. This particle 
constituent is formed as the contamination residue which adheres to the inner surface of a process 
chamber loosely. The head for spraying, an electrode, a wall surface, and other exposed surfaces are 
contained in the inner surface of a chamber here. It is often formed as a thick contamination residue layer, 
this separates and falls, and the contamination residue which adhered loosely falls on an integrated circuit. 
[0006] In order to prevent that some contamination residues damage an integrated circuit, the technique of 
various cleanings has been proposed. The technique of these cleanings requires the step of a separate 
process which cleans by stopping a machine after the step of each deposition. Now, time amount is 
consumed, cost starts and implementation is difficult. Of course, while the system is not operating, a 
throughput falls, and the cost of the whole manufacture process is made to go up further. 



[0007] 

[Problem(s) to be Solved by the Invention] The technique performed by continuing the step which 
suspends a machine, the step which removes a part of process chamber, and the step which wipes off the 
inner surface of a process chamber by hand using suitable objects, such as rinse water and clean wipe, as 
■an example of the technique of the cleaning from the former for the deposition equipment of a silicon 
dioxide is mentioned. The step wiped off by this hand tends to remove the contamination residue from an 
irrner surface. There are some cleaning techniques from other former which are going to dissolve and 
remove the contamination residue by carrying out the towel of the inner surface of a process chamber by 
liquid coal chemical products, such as a dilution hydrogen fluoride solution and an organic solvent. Although 
these conventional cleaning techniques are applied also to an evacuation channel or a pump system, the 
reason is that it will often produce lowering and lock out of a degree of vacuum if a contamination and the 
residue are accumulated. The technique from the former will consume time amount and will add what 
serves as a pollution source further. 

[0008] Plasma excitation dry cleaning (plasma enhanced dry cleani ng) ha s also been used for clearance of 
^ifie c^tami niti o n residue from the inner sutfade of a deposition chamber. A dry-cleaning technique is 
often performed at a separate process step, for example, introduces cleaning gas into a process chamber, 
generates the plasma of cleaning gas, and removes the contamination residue using this plasma. Preferably, 
the ion kind in the plasma combines with the contamination residue removed from the process chamber, 
and generates an volatile object. In order to maintain the condition that there is no contamination residue 
substantially about the inner surface of a process chamber, typically, this dry-cleaning technique must be 
performed for every deposition process. Therefore, a dry-cleaning technique will consume the time amount 
of a precious process, and will reduce the usabiilty and the time of equipment. Moreover, precious cleaning 
gas will be consumed by effectiveness by using a dry-cleaning technique for every deposition process. 
Furthermore, with a dry-cleaning technique, a part of own field of a chamber may often be removed by the 
reaction of etching. 

[0009] Like the above, although the stop time of equipment is reduced, it is understood that the technique 

for removing a contamination particle from a process chamber is desirable. 

[0010] 

[Means for Solving the Problem] This invention offers the technique for cleaning the contamination residue 
from the inner surface of a deposition chamber, and an approach and equipment are contained in this. 
Using the mixture of families of gases including nitrogen, this invention is the simple approach that the 
effectiveness of cost is high, and offers the cleaning technique of removing the contamination residue 
between a deposition process and a deposition process. 

[001 1] By the approach of removing the residue from a deposition chamber according to this invention, 
nitrogen gas is used in the plasma of dry cleaning. This approach has the step which introduces cleaning 
gas equipped with N2, C2F6, and 02 in a chamber, and the step which forms the plasma from this cleaning 
gas. Moreover, this approach also has the step which removes a contamination from the inner surface of a 
chamber by generating the volatile matter from at least one cleaning gas and residue. 
[0012] By the approach of manufacturing an integrated-circuit device according to this invention, the in 
stew plasma cleaning technique of using nitrogen gas is used. This approach has the step which gives the 
chamber for chemical vapor deposition, and the step which introduces a wafer in a chamber. Although the 
layer of the silicon dioxide film will be formed on a wafer if gas is introduced in a chamber, the reaction by- 
product used as a contamination is further formed on a chamber inner surface. A deposition process is 
performed two or more times. After taking out the last wafer from a chamber, cleaning gas equipped with 
N2, C2F6, and 02 is introduced. The plasma is formed from cleaning gas, and the residue serves as volatile 
matter and is removed from a chamber inner surface. Cleaning of a chamber is performed during 
manufacture of an integrated circuit by the sequence of these steps. It is desirable that many wafers are 
processed between cleaning actuation and cleaning actuation. 

[0013] With the equipment according to this invention, cleaning gas, such as a nitrogen content compound 
and a fluorine content compound, is used. This equipment has the chamber which has an inner surface. The 
contamination residue adheres to this inner surface. A gas spraying means is installed in a chamber. This 
gas spraying means can be used for installation of cleaning gas. A power source is installed in a chamber 
and an electrical potential difference is given on the frequency chosen so that it might be used for plasma 
formation from cleaning gas. The volatile products of the residue generated by the interaction with a part 



of cleaning gas and the residue are removed by the exhauster. 

[001 4] The above profits to a known process technique are realized by this invention. However, the 
essence and the advantage of this invention will be further understood by the following detail explanation 
and the accompanying drawing. 
t0015] 

[Embodiment of the Invention] CVD system 10 is simplified by drawing 1 and it is expressed to it. This 
equipment is equipped with a chamber 12, a supply source 14, an exhaust port 16, a pedestal thru/or a 
susceptor 18, the gas powder cloth plate 20, the RF power source (power source) 22, touch-down 24, an 
electrode (it serves as an intake manifold) 26, and other components. This chamber should just be all 
suitable chambers with possible being able to hold the base materials 36, such as a wafer for deposition, 
and making the interior carry out plasma discharge. Grounding a susceptor 18, RF energy is impressed to 
an electrode 26 from the RF power source 22, and a wafer is adjoined and is made to generate the plasma 
in actuation of this chamber. To an electrode 26, a power source 22 can supply a single or RF power of two 
f requ e ncies, and can promote t disassembly of the chemical species introduced in a chamber 12. 
~[00T6]The ~^rinu^^ 

1 8 through the quartz watch window 47 with the lamp reflector module 42 is given. With this optical 
pattern, the dispersed heat used for heating of a wafer is applied to a susceptor. The natural heat loss 
from a susceptor is compensated by distribution of this heat, heating to a susceptor becomes quick, and 
distribution of heat becomes homogeneity further. 

[0017] Hardware of the reactor of chamber lining, the support finger 48, and others is made to ingredients, 
such as aluminum, with the ingredient coated with dielectric materials, such as a anodizing aluminum oxide. 
Also after this chamber side processes many wafers, clarification under deposition of dielectric materials, 
such as a silicon dioxide, is maintained. This type of equipment is indicated by U.S. Pat. No. 5,000,013. 
[0018] The semi-conductor (partial completion) wafer 36 which has a top face 38 and which has not been 
completed selectively is arranged in this CVD system for deposition of chemical vapor deposition (CVD), 
semi- atmospheric pressure chemical vapor deposition (subatmospheric chemical vapor 
depositionrSACVD), low voltage chemical vapor deposition (LPCVD), atmospheric pressure chemical vapor 
deposition (APCVD), plasma excitation chemical vapor deposition (PECVD), and others. As an example of a 
deposition ingredient, dielectric materials, such as a silicon dioxide (Si02), Lynn silicate glass (PSG) ** 
Lynn silicate glass (FPSG), Holin silicate glass (PSG), and silicon nitride (Si3N4), are contained. 
[0019] In actuation, the mixture of an organic silane and oxygen gas is introduced, the plasma is generated 
from this gas, and deposition is produced. Organic silanes should just be suitable organic silane ingredients, 
such as TEOS, HMDS, and OMCTS. Typically, the percentage of oxygen to TEOS is 20% or less. You may 
be other temperature although deposition temperature is in the range of about 300 - 500 degrees C of 
abbreviation. Moreover, you may deposit by changing oxygen gas to ozone. Of course, according to an 
application, another concentration, temperature, an ingredient, and a flow rate may be used. 
[0020] The contamination residue is formed on the inner surface of the reactor of a reaction chamber 1 2, 
an electrode 26, a pedestal 1 8, or gas powder cloth plate 20 grade, or other fields. During processing of the 
partial completion semi-conductor wafer 36, the contamination residue often falls from the above- 
mentioned inner surface on the top face 38 (or peeling omission), and it is **. If such a particle especially 
follows the example of this invention which spoils each integrated circuit on a wafer in manufacture of a 
wafer, after performing the step of deposition repeatedly, the residue will be removed by introducing the 
group chosen in various cleaning gas in a reaction chamber, the group as whom these various cleaning gas 
was chosen — fluorine content compounds, such as CF4, C2F6, C3F8, SF6, and interhalogen, and N2, NF3 
and N20 etc. — mixture with a nitrogen content compound is contained. As for a fluorine content 
compound, C2F6 are desirable, and a nitrogen content compound is N2. Gas is desirable. The mixture of 
the above-mentioned gas is 02. It may mix with content gas and you may use. Or N20 It is gas 02 Without 
using content gas, it may mix with a fluorine content compound and you may use. 

[0021] At a desirable example, it is C2F6 gas and N2. Gas and 02 Gas is introduced in a reaction chamber 
according to the selected flow rate. C2F6 quantity of gas flow — the range of about 200 sccm(s) - about 
5,000 seem — it is — desirable — about 550sccm(s)- they are about 600 sccm(s) still more preferably 
about 650 seems. 02 a quantity of gas flow — the range of about 200 sccm(s) - about 5,000 seem — it is 
— desirable — about 550sccm(s)- they are about 600 sccm(s) still more preferably about 650 seems. N2 a 
quantity of gas flow — the range of about 20 sccm(s) - about 500 seem — it is — desirable — about 



250sccm(s)- they are about 300 sccm(s) still more preferably about 350 seems. Generally, if the total flow . 
is enlarged, cleaning time amount can be shortened. If the total total flow exceeds about 1,800 sccm(s), 
cleaning time amount will not be shortened substantially but will become the inclination which only the 
amount of the gas to be used increases. Now, cost goes up with the increment in the amount of the 
cleaning gas used. Of course, it depends for a flow rate on an application. 

[0022] At a desirable example, it is C2F6 gas and N2. Gas and 02 Gas is introduced in a reaction chamber 
on the selected conditions. C2F6:02 You may be other ratios although a ratio is about 1:1. The pressure of 
about 4.0 torrs is preferably contained in the parameter of other cleanings about 1.5 - 6.5 torrs of 
abbreviation. If a pressure exceeds 7.0 torrs, the plasma will be restricted to a chamber inner surface, 
therefore cleaning of outside chamber sides, such as a wall, will be reduced. Susceptor temperature is in 
the range of about 300 degrees C - about 500 degrees C, and is about 400 degrees C preferably. Whenever 
[ internal chamber wall-temperature ] is in the range of about 50 degrees C - 70 degrees C, and is about 
60 degrees C preferably. Power is abbreviation 700 W -2,000. It is in the range of watt and is about 1 ,000 
.preferably. JtJs^wa 

the RF (for example, 13.56MHz). An electrode spacing is in the range of about 200 mils(es) (about 5mm) - 
about 2,000 mils (about 50mm), and is more than about 1,000 mils (about 25mm) preferably. Of course, it 
depends for gas or the selected deposition parameter on a specific application. 

[0023] C2F6 gas and N2 Gas and 02 The possibility of arcing in a chamber is reduced with combination 
with gas. Especially, the potential between an electrode and the front face of a pedestal or others 
decreases with the combination of these gas. By the example, compared with the conventional technique, 
only about 10 volts - about 30 volts are desirable, and only about 20 volts or less of potential are low. If 
potential is low, the amount of arcing will decrease and the breakage produced by arcing will be removed 
substantially. 

[0024] If the desirable combination of gas is used, oxygen content gas will not generate insoluble AlxOxF 
produced when the conventional technique was used. Especially above-mentioned gas produces AICI3 of a 
silicon type product and a critical mass, and other volatile products, and these are removed from a 
chamber through an exhaust port. Since it is volatile products, there is no contamination particle 
introduced in a chamber by this cleaning approach substantially. 

[0025] Liberty and this CVD system may be equipped with the terminal point detection system 32. The 
photodiode 34 which carries out the monitor of the signal by the specific wavelength of the light is used for 
a terminal point detection system. In one of the examples, the cleanliness of a chamber goes up along with 
the increment in a signal to a sufficiently pure point to next processing. Or along with lowering of a signal, 
the cleanliness of a chamber goes up to a pure point to next processing substantially. A terminal point 
detection system stops a signal to a system controller 37, and makes delivery and an automatic target stop 
the cleaning approach at such a point. Of course, according to an application, the system for other cleaning 
terminal point detection may be used. 

[0026] Drawing 2 is the simplification flow diagram 100 of the desirable cleaning approach according to this 
invention. This flow diagram is only for illustrating. In this flow diagram, it has the step (step 1 03) (n is 
larger than 1 and preferably larger than 5) which performs an "n" time CVD process. By the desirable 
example, larger "n than "n" -10 [ larger ] than 2" is contained in the CVD process for diacid-ized silicon. 
PLCVD, APCVD, SACVD, PECVD, etc. are contained in a CVD process here. Of course, it will depend for 
the count "n" of a deposition process and actuation on an application. 

[0027] By the specific example, although an in stew cleaning process (step 105) is performed after 
processing of the "n" time, "n" is determined by at least one of the following parameters here, one of the 
examples — "n" — a predetermined particle — counting — the upper limit of the number of processing to 
which a CVD system works in the condition lower than a threshold limitation is shown. By another example, 
"n" shows the upper limit of the number of processing to which a CVD system works in the condition 
higher than a homogeneous predetermined limitation. Furthermore, by another example, "n" shows the 
upper limit of the number of processing to which a CVD system works within the predetermined rate of 
sedimentation. By the example for cleaning the residue from a CVD system, "n" is in about one to 50 
range, is two or more preferably, and is ten or more still more preferably, of course, "n" — a particle — it 
is dependent on the combination of the above-mentioned parameter of counting, homogeneity, and the rate 
of sedimentation and others. 

[0028] In an in stew cleaning process, cleaning gas can be chosen according to this invention, cleaning gas 



— C2F6, CF4, and SF6 etc. — a fluorine content compound, NF3 and N20, and N2 etc. — mixture with a 
rritrogen content compound is contained, a fluorine content compound and a nitrogen content compound — 
02 etc. — mixing with an oxygen content compound is desirable. Preferably, a fluoride is C2F6 gas and a 
.nitride is N2. Gas and an oxygen compound are 02. It is gas. These gas is given by the above-mentioned 
flow rate. With this approach, it is N20 without oxygen. Gas and C2F6 gas may be used. 
[0029] By this approach, if the inner surface of a CVD system becomes "clarification" in step 107, it will 
return to a deposition process through a branch 1 08. By this approach, another in stew cleaning process is 
performed after processing of the "n" time. It is continued until "m" cycle ****** of the continuation step 
of steps 103, 105, and 107 is carried out. Or after the in stew process of the "m" time, a CVD system is 
cleaned with wipe and water (step 109), and its ** is also good. All the residues are removed from the inner 
surface of a CVD chamber by cleaning wipe and water. After removing the residue from an inner surface, 
by this approach, it returns to a CVD process through a branch 110. Or by this approach, it returns to step 
1 09 through a branch 112. 
~~[0030]-By this-approach^ 

approach of terminal point detection, the monitor of the signal (and the reinforcement) from the visible 
radiation of the specific wavelength of the chemistry radical within the cleaning plasma is carried out. 
Defecation is determined by the reinforcement of a signal. By one example, when a chamber is defecated 
by next processing to a sufficiently pure point, signal strength changes. At this point, the terminal point 
detection approach emits the signal of a "halt" to a system controller, and stops the cleaning approach 
automatically. 

[0031] By the desirable example, the signal from the fluorine radical within the cleaning plasma is used for 
this approach. For example, by the terminal point detection approach, a fluorine content compound, a 
nitrogen content compound, and an oxygen content compound are used for the recipe of cleaning, and the 
monitor of the reinforcement is carried out by light radiation with a predetermined wavelength of about 
704nm which shows existence of a fluorine radical. It is because the direction [ signal strength is high ] 
expresses the "pure" chamber, because the concentration of a fluorine radical is rising. If the 
concentration of a fluorine radical becomes high, the signal strength of 704nm light radiation will increase. 
[0032] By this approach, when the concentration of a fluorine radical shows a saturation state, a cleaning 
process is stopped. Generally a saturation state means the event of the fluorine concentration in a CVD 
chamber not increasing in a predetermined flow rate. By the specific example, the cleaning approach is 
performed only for the addition time amount measured about 5% to about 30% at a percentage to the time 
amount after the time amount or the terminal point required for cleaning a chamber first was detected. By 
the desirable example, a terminal point is detected and this addition cleaning time amount is about 20% of 
next cleaning time amount. Of course, the alien system which detects the terminal point of cleaning may be 
used according to an application. 

[0033] The sequence of the above-mentioned step may be performed by the approach of cleaning of a 
single step according to this invention. Or the cleaning approach using predetermined gas may be 
performed using the cleaning process of a multi-step. In the example of the cleaning process of a multi- 
step, an electrode spacing may be adjusted so that the inner surface outside surface of the wall of a 
chamber and other fields may be cleaned selectively. Of course, the technique used according to an 
application may be changed. 

[0034] Drawing 3 is the simplification sectional view of the integrated circuit manufactured according to 
the example of this invention. This integrated circuit has the components of a field-effect transistor 307 
and others. The device currently drawn here aims only at instantiation. This invention could be used for 
this so-called contractor at the manufacture approach of the integrated circuit of a microprocessor, and a 
memory circuit and others. The substrate 301, the active field 303, the electric-field insulation oxide field 
308, and the dielectric layer 305 on it are formed in the integrated circuit using this invention like the 
graphic display. 

[0035] The silicon dioxide layer of a dielectric layer is desirable, a silicon dioxide layer — an aluminum 
peroxide ora — particles, such as id, are not included substantially. The homogeneity of a silicon dioxide 
layer is less than about 2%, and is less than about 0.5% still more preferably less than about 1% preferably. 
The homogeneity between the wafer-wafers of a silicon dioxide layer is less than about 3.0%, and is less 
than about 1.5% preferably. By this invention, two or more wafers are processed before cleaning, and each 
of this wafer exists in the above-mentioned predetermined parameter. 



[0036] 

[•Example] In order to illustrate operation of this equipment and an approach, the following parameters 
performed the example. The PECVD chamber by Applied Materials, Incorporated was used for the example 
with the kit. The actual production process of deposition of the silicon dioxide on a wafer was reproduced 
using the silicon wafer. The parameter of an example does not limit a publication to a claim. Another 
compound, a chamber parameter, and conditions could be used for this so-called contractor. 
[0037] In drawing 4 -5, the predetermined parameter by which the monitor was carried out into the 
example according to this invention is illustrated. Especially drawing 4 is the plot 400 which the fluorine 
reinforcement (V) to cleaning time amount simplified, and can be used for terminal point detection of 
cleaning. By the cleaning approach of this example, it is C2F6 gas and N2. Gas and 02 Gas was used. The 
flow rate of C2F6 gas is about 600 sccm(s) and 02. A flow rate is about 600 sccm(s) and N2. They were a 
flow rate reaction and about 300 sccm(s). The chamber pressure was about 4 torrs, electrode spacings 
were about 1000 mils(es) (about 25.4mm), and temperature was about 400 degrees C. This cleaning 
approach * wa s_ -op e rated* with- a bp ut - J 00 0 W=» p o we r. Li ke-th e-gra p h i c d i sp I ay ,-by^ti me- am o u n t~ze ro - (0)r fl u o ri ne ~~ 
reinforcement began from zero (0) and increased exponentially till about 90 seconds. The weak fluorine 
signal 501 shows the residue and the increment 503 in a fluorine signal expresses lowering of the amount 
of the residue. The peak 505 of a fluorine signal shows that all the residues were substantially removed by 
etching. A terminal point 507 is detected at the peak of a fluorine signal. 

[0038] Drawing 5 is the plot 500 which the thickness of a dielectric layer at the time of using the cleaning 
approach according to this invention and homogeneity simplified. In this example, whenever it deposited five 
wafers, the step of cleaning was performed. Here, the dielectric material was formed by about 4985.8A in 
average thickness by deposition. As for the homogeneity between wafer-wafers, homogeneity of a 
dielectric layer is about 1 .26% about 0.922% on an average. Like a graphic display, a diamond mold 
expresses thickness and a square expresses homogeneity. According to this plot, having realized 
homogeneity with the good approach of cleaning of this invention and dielectric material thickness was 
shown. 

[0039] Moreover, the example was performed using the parameter shown in the following table 1 . A 
cleaning step single in these examples, for example, C2F6 gas, and N2 Gas and 02 Since it had the 
advantage whose single cleaning step using the combination of gas is a chemistry article for standard 
manufacture, it was shown that reduction of cost etc. is realized. 
[0040] 
[A table 1] 





PARAMETER 


* 'J— — > ^ 


NF, 

h 1 1 — — v # 
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* t inj ^ . J 


fVl 
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55 


45 


i§U£. CC) 
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RF^j CWaits) 


IUUU 


1000 


950 


950 


Ff3PB (mils.) 




999 


180 


999 


Ff-~h fTnrr \ 
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9.5 


1.8 I 




600 


600 


950 


950 | 


M r 6 isccnv 


600 


600 


900 


900 | 
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600 
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0 




NF, ^ sccrnl 


0 


45 


0 


75 




N 3 (seem) 


300 


0 


0 


0 


! 


l&iSfi (seem) 


1500 


1845 


1850 


1925 


'^-->y^(costy^m) 


.20 


.34 . 


.50 





As shown in a table 1, the cleaning approach of this single step is N2. Gas, C2F6 gas, and 02 The 
chemistry article for available manufacture is used easily [ gas etc. ]. Reduction of gas cost and cleaning 
cost is realized by this. Since the approach of cleaning of this single step has the short time amount 
required compared with the approach of two steps, it is desirable as an example. If it puts that time amount 
is short in another way, I hear that a throughput is made high and cost in connection with cleaning is made 
low, and it is. 

[0041] Although detail explanation of a specific example was given above, the structure and the equivalent 
thing of various corrections and an alternative may be used. For example, although the above-mentioned 
explanation is made about the CVD system chamber, it is also possible to use this invention for plasma 
etching etc. 
[0042] 

[Effect of the Invention] Although the stop time of equipment is reduced according to this invention as 
explained to the detail above, the technique for removing a contamination particle from a process chamber 
is offered. 
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